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SUMMARY

The purpose of this study was to determine the effects of skill-level grouping
for Modern Mathematics, K-6, on student achievement in mathematics in a Negro
neighborhood elementary school when previous instruction was almost ktally in
traditional mathematics.

Skill-level grouping is defined as grouping students for instruction in arithmetic
by skills already mastered, rather than by traditional grade placement. Students
in the primary grades (two and three) were grouped together in seven skilllevel
groups. Students in the intermediate grades (four, five, and six) were grouped
together in six skill-level groups.

Pre-test data from the experimental and control schools was analyzed by grade
placement to determine whether the two groups could have initially been drawn
from the same population. No significant differences in initial achievement were
apparent for grades four, five, and six, However, for grades two and three, there
were significant differences in achievement in favor of the control school. Post-
test results showed one significant difference (5th grade) in favor of the experimen-
tal school and one significant difference (4th grade) in favor of the control school.
The second and third grades at the control school again scored significantly higher
than those at the experimental school. In the light of these findings, no conclusive
evidence favoring skill-level grouping exists, and the null hypothesis--no difference
will result between the mean achievement scores of the experimental group and the
control group--was not rejected.

However, an analysis of growth in grade level equivalents suggests that the
students in grades two, three, and four benefited more from skill-level grouping
than those in grades five and six. Those with highest initial achievement in grade
two and grade three showed a growth above that expected, while those with lowest
initial achievement in the intermediate grades showed a growth above that expected.
When taught in skill-level groups, second and third grade students with low initial
achievement and fifth and sixth grade students with high initial achievement attain
the least growth. This implies further study with a variety of skill-level groupings,
such as grades three and four together and grades five and six together.
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INTRODUCTION

BACKGROUND FOR THE STUDY

PURPOSE

It was the purpose of this research study to detel mine tde effecis of skill-level
grouping for modern .hateematics in a Nero nei,hborhooci elei,entarr school when
previous instruction was almost totally in traditional mathematics.

RATIONALE

In September, 1967, a modern esathernatics program was i.hiplemented thepu j:.eut
the Clark County School District (Nevada) in kindergarten any ,rades 1 throe;;;i1 6.
The new mathematics program was designed to provide curriculeih continuity ti:rou,:lout
he eiehty-five sc:iools in the District, and to provide curriculum articulation frori
time a child enters kine!er,:arten until he graduates from high school. All siecients in
Cie District had one year's exposure io the modern rnai.einatics curricuie: at C.e.
the project began, September 1968.

Results of the 196e-67 District Testing Program revealed that although sei.eols in
the high-density, low-income area were deficient in reading comprehension, reac:in,)
vocabulary, mechanics of English, and arithmetic reasoning, these schools' norels
fluctuates; from year to year. However, arithmetic fundamentals held a constant level,
although they, too, were below grade level. This constant norm factor in these schools
and the verbal 3%111 requirements of modern mathematics indicated possible implications
that the moderii ,athematics curriculum might further retard the mathematics progress of
students in these schools.

It was theorized that a different organizational approach (rather Shan self-c
tamed classrooms) would enable teachers te concentrate on attainshent of student
objectives at a level specified for each individual student. After analyzing various
organizational approaches, it was decided to completely ungrade the mathematics
program. Ungraded is defined as not grouping students according to specified grade
levels, but grouping according to those skills which have been mastered regardless of
chronol4cal age or grade placement in other curricular areas.

The null hypothesis - no difference will result between tie achievement
scores of the experimental group and the control group - was k.sted to determiee
whether grouping students by skills already mastered, for instruction in arithmetic,
would lead to greater growths in achievement.

REVIEW OF LITERATURE

A review of the literature revealed that numerous research experiments on grcup-
in.,,J - by 1.Q., by reading achievement levels, by age, aild :.,y standardized test
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scores - have been conducted (Olson, 19b6). The research reports are about equally

divided into findings of significant differences and non-significant differences result-

ing from grouping. One report dealt with research in modern mathematics using grade

one subjects from culturally and educationally disadvantaged target areas (Folsom,

1967). These students had had no formal education in mathematics prior to the 1.5 e -

ginning of the experiment. No research reports were available on experiments deal-

ing specifically with making the transition from a traditional approach in elementary

mathematics to a modern approach in a Negro neighborhood school, grades K-6 in-

clusive.

GOALS

The overall goals of the project were attained. These were:

1. To identify mathematics skills mastered by each student aad group students

according to skill levels, as measured on a standardized test.

2. To set levels of anticipated achievement for each individual student in the

school and teach toward attainment of that goal.

3. To develop and field test prototype test items for the Clark County School

District Mathematics Curriculum Guide K-6.
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INTRODUCTION

METHODS

Twu elementary (K-6) schools each located in a ;high-density, low-income area
of the Negro neighborhood were selected as participating schools. C.V.T. Gilbert
Elementary School was chosen as the experimental school, since the mathematics
program for grades 4-6 had already been ungraded during the 1967-68 school year.

Matt Kelly Elementary School was chosen as the control school, since popula-
tion characteristics are identical to those of the experimental school, and the class-
room organization is self-contained grade level grouping.

Both schools typify the Negro neighborhood school in a large school district,
with the school population derived from a highly mobile, urban community. The only
appreciable difference between the schools is the organization of the mathematics
program.

PRE-TESTING

At the experimental school, the California Achievement Test, Elementary
(Arithmetic) Form W as administered September 12-18, 1968 to students in grades
4-6. Scores from this test along with the results of a teacher-made diagnostic test
were used in determining the placement of students into six Skill-Level Groups, for
instruction in arithmetic. The S.R.A. Achievement series (Arithmetic 2-4) Form D,
was administered to second and third grade students, October 21-25, 1968. Scores

from this test, with scores from a teacher-made diagnostic test were used to determine
the placement of these students into seven Skill-Level Groups for instruction in
arithmetic.

At the control school the CAT Elementary (Arithmetic) Form Y was administered
to fourth, fifth and sixth grade students, September 20-24, 1968. Th S.R.A. Achieve-
ment series (Arithmetic 2 -4) Form. C, was administered to second and third gracie stu-
dents, at the control school November 12-15 (other District-wide testing caused the
time lapse between testing at the experimental and control school). Students at the
control school were not grouped by Skill-Level Mastery for instruction in arithmetic
but were instructed in grade level groups.

TREATMENT

Two psychological factors contributed largely to the success of the program.
The first was a public relations function-,that of convincing the students at the ex-
perimental school, that grouping by Skill-Level Mastery was the only fair way to
expect students to learn arithmetic. The idea, that all participants in a "contest"
should start at the same place so that each participant has an equal chance of
"winning," was compared to the learning of arithmetic, and used to set the climate

4



for ungraded groups.

The second factor contributing to the psychological success of the program was
the flexibility of the grouping. At any time during the year that a student showed
sufficient progress, he was moved to a higher level group. At the same time, students
who were experiencing repeated failure in one group were moved to a lower group.
The "good word," at the experimental school, "ARITHMETIC IS FUN" was emphasized
by trying to make the learning experiences interesting and successful.

The Mathematics Specialist was responsible for planning (with the teachers) the
learning activities for each group. At times, motivational, introductory, or enrich-
ment lessons were conducted by the Specialist. This was done not only in the in-
dividual groups, but at times several groups were put together for a large group pre-
sentation. The Math Specialist also served as a resource person in helping all of the
teachers, including special education and kindergarten, and first grade teachers, even
though their students were not participating in the Ungraded Program.

During the year many instructional aids - manipulative devices, audio-visual
materials, mathematical games, enrichment books, remedial and developmental work
sheets - were purchased. While teacher recommendations were given due considera-
tion, a team consisting of the Mathematics Specialist, the Principal, and the Project
Director made the final decision on purchases. Aids which were non-consumable and
could be used to good advantage at more than one level of instruction were given
first priority.

CONSULTANTS

During the year, three consultants were brought in to observe the program and
to work with the Math Specialist, the Principal, the Project Director, and the
teachers. Their comments and suggestions were valuable not only in the area of
mathematics, but most important to the success of the program, in the sociological
and psychological aspects of working with culturally disadvantaged students.
(Appendix A)0

POST-TESTI NG

During the week of May 19, 1969, the CAT Elementary (Arithmetic) Form Y
was administered to the fourth, fifth, and sixth grade students at the experimental
school. The SRA Achievement Series (Arithmetic 2-4) Form C, was administered to
the second and third grade students at the experimental school during that week.

At the control school, the final testing was done one week later, from May
26-29, 1969. Here the CAT Elementary (Arithmetic) Form W was used with the
intermediate (4-6) grades and the SRA Achievement Series (Arithmetic 2-4) Form 0
was used with the primary (2-3) grades.

For the intermediate grades, the number of weeks between the fall and spring
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testings was the same (31 weeks). For the primary grades, the period between testings
for the control school was two weeks less than that for the experimental school. The
time lapse between pre- and post-testing at the experimental school was 26 weeks,
while at the control school it was twenty-four weeks.

TEST DEVELOPMENT

During the entire year, the Project Director and the Math Specialise worked
with the District Research and Development Department in the construction and
analysis of tests designed to measure the achievement of the objectives outlined in
the Clark County School District, Curriculum Guidelines, Mathematics K-6. A team
of seven classroom teachers was hired to prepare test items for each of the objectives.
The Project Director and Math Specialist selected those items to be used in each test.
Copies of the examiners' manuals and answer keys for these tests are included in
Attachment 1 of this report.

These tests were administered at approximately twenty schools in the District
in May, 1969. Since in both the experimental and control schools grades five and
six were tested, the results of this testing have been included in the finciings.
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FINDINGS

STATISTICAL TREATMENT

The "t" test was chosen as the appropriate statistical test to analyze the data.
"Whenever only two groups are being compared, "t" is appropriate for the test of

rl significance of the difference between the groups. "1 Since the groups were compared
by grade levels, only two groups were involved at one time.

The "t" values were obtained using the formula

t =

t7 2 2
xf, r 1 2 : x2

\\t
1

+/

ki (k1 - 1) k2 (k2 - ir
where X is the mean, x is the variation from the mean, and k is the number of cases.

When usk this formula with sample groups of unequal size, the degrees of
freedom for group 1 are k1 - 1, and for group 2 are k2 - 1. "If a difference is noted
in the 'V value entries, the desired 't' value lies somewhere between these two
tabled values. Usually it is quite satisfactory to accept as the desired 't' value, the
midpoint of the entries shown for ki - 1 and k2 - 1 degrees of freedom."2

RESULTS

The frequency distributions for each test are shown by grade level in Appendix
C. "t" tests were used to compare mean raw scores of the experimental and control
groups on the pre-tests and also on the post-tests. This was done to determine whether
or not the two groups could have been drawn from the salite population prior a treat-
ments. If this was true, then a significant difference un the.- post -test result; would
mean that the growth was du,-; to diff erence in treatment.

The results of the
pajes.

I I VI tests are shown in tables 1 throu.,-,h 5 on the following

1

Wert, James E., Neidt, Charles 0., and Ahman, J. Stanley, Statistical
Me;`.1-tods in Educational and Psychological Research. New York, Appleton-Century-
Crofts, Inc. 19J4 . p.172

2
Ibid. p.133



GRADE SIX

For grade 6, the only significant difference in achievement scores was on the
Mathematics Concept Test, Basic Test: Level 6, Parts I and II. (This is the test de-
veloped to test the achievement of the objectives in the Clark County Curriculum
Guideline-Mathematics 6.) The experimental school scored significantly hi;lher than
the control school.

k

Experimental
School

!

PRE-TEST

I Control
i School

47 49

9984 11692

49 62

POST-TEST

56 5:3

: 8224 11591

49 o2

1

i = .738

Not significant at the .03 level

Degrees of freedom 48-61

t = .7d1

Not sii.:inifizarit at the .02) level

Degrees of freedom 48-o

BASIC TEST LEVEL 6 t = 3.510

X * 53 46 Significant al t:le .001 level

2 1 : x2 5366 5979

k 48 62 Degrees of freedom 47-61

TABLE 1. Results of Sixth Grade Testinj
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GRADE FIVE

The results shown in Table 2 reveal that there were no significant differences on
achievement scores for grade five.

Experimental Control
iSchool School

PRE-TEST t = 1.11

X

W

35 38 Not significant at the .05 level

9692 12630
i

68
I

58 ' Degrees of freedom 57-67

POST-TEST t = 1.18

T
Ex2

k

46

10568

6P

49

10118

50

Not significant at the .05 level

Degrees of freedom 57-67

BASIC TEST LEVEL 5 t = .394

7

k

44 45 Not significant at the .05 level

4246 8459

46 50
3

Degrees of freedom 45-49

TABLE 2. Results of Fifth Grade Testing
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GRADE FOUR

For grade 4, the experimental and control schools showed no significant difference
in achievement on the pre-test. However, the results of the post-test showed that the
students at the control school scored significantly higher than those at the experimental
school. These results are shown in Table 3.

iExperirnental
School

Control I
School

PRE-TEST

X 23

x2 4634

t 1.19

21 Not significant at the .05 level

7285

57 73 Degrees of freedom 56-72
POST-TEST t = 4.00

5Z 33 *44

x21 5883

k 57

1476

73

Significant at the .001 level

Degrees of freedom 56-72

TABLE 3. Results of Fourth Grade Testing

GRADE THREE

Table 4 shows the results of third grade testing. The third grade testing. The third
grade at the control school scored significantly higher than that of the experimental school
on both pre- and post- tests.

iExperimentall Control
School I School

PRE-TEST t = 6.154
3

_
4

X f 31 *43 i Significant at the .001 level
!

i
cl x21 5912 15007

i

1 77 74 Degrees of freedom 73-76k

Ex
k

POST-TEST t = 5.02

47

23406

77

*62

26644

74

Significant at the .001 level

Degrees of freedom 73-76

TABLE 4. Results of Third Grade Testing
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GRADE TWO

The second grade at the control school scored significantly higher than that of the
experimental school on both pre- and post-testing. These results are shown in Table 5.

5. x

Experimental
School

. PRE -TEST

20

5735

Control .

School

t = 3.4413

*24 Significant at the .001 level

3194

k 1
98 66 Degrees of freedom 65-97

POST-TEST t = 3.571
31 *40 Significant at the .001 level

19502 14159

98 66 Degrees of freedom 65-97

R"
x2

k

TABLE 5. Results of Second Grade Testing

MEAN GROWTH BY GRADE PLACEMENT - EXPERIMENTAL GROUP

The period between testing for the intermediate grades was of a year. (Growth
in achievement is measured in tenths, since the national norms for the CAT are cooputed
in tenths.) Growths in grade level equivalents for the intermediate grades at the ex-
perimental school are shown in Table 6.

Mean Number of individuals advancing
IGrade i No. Growth
I

4 i 57 : .7 grade
level

5 ' 68 .6 grade
:-

...level...level.
o
.

1 49. .5 grade
I,.

.2.0 + gr.ade 11.5 + 9racle
i level

11.0 + grade
level

!.'6+ grade.
level

1 2 15 . 22

. .
1 7 19 25

- 2 9 14
)1. . . . .. ...level..........

TALE 6. Growth in Gratie Level Equivalents (Intermediate)

For grade 4, 22 stui.:ents ad.tanced .8 or more grade levels, or what would !)e ex-
pected growth for an "average" fourth grade student in the given time interval. This
is thirty-nine percent of the fourth grade students who were at the experimental school
for the entire period.
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For grade 5, 25 students advanced .8 or more grade levels, or what would be ex-

pected growth for an "average" fifth grade student in the given time interval. This is

thirty-seven percent of the fifth grade students who were at the experimental school for

the entire period.

For grade 6, 14 students advanced .8 or more grade levels, or what would be ex-

pected growth for an "average" sixth grade student in the given time interval. This is

twenty-nine percent of the sixth grade students who were at the experimental school for

the entire period.

The information in Table 7 reveals that the largest mean growth in achievement for

the intermediate group is in the lowest group (6), with the means decreasing as the initial

skill level increases.

Grade Level
Growth in
Sch. Yrs.
Mean growth

GRADE LEVEL EQUIVALENT GROWTH 4 - 6

Skill-Level Groups
(Numbers of students)

01 I 0.4 : 0..
2 . 3

6 0.6 0.7 1. 1 1

4 4 1 5 6

1 f
1 1

2.2 I

1.7 1

1.6 1 2

1.5 1

1.4 2 1

1.3 2

1.2 1 5

1.1 4 1

1.0 1 2 3

0.9 1 1 4 3

0.8 1
;
i 2

40.7 1 1 3

0.6 1 4 6 1

0.5 4 2 1

0.4 1 3 4 4

0.3 2 4 6 4

0.2 2 5 2 1

0.1 1 1 1 3

0.0 2 , 1 1

Regressions 7
;
: 2 4 9

i

1

1

1

1

1

1

1

2

1 2

2

! 1 1 2 i Expected

I 3 1 Growth 0.8 yr.
I
i

;
4

1
1 3

1

; 5

I
2

1

2

1

t

0

TABLE 7. Growth By Skill-Level Groups (Intermediate)



The period between testing for the primary grades was six and one-half months.
(Growths in achievement are measured in months since the national norms for the SRA
test are computed in months.) Growths in months for the primary grades at the ex-
perimental school are shown in Table 8.

i
Mean NurnlJer of Individuals Advancing

Grade : No. Growth 2 yr. 5 rno.--i 1 yr. 4 mo.+ 1 yr. 0 mo.-i 0 yr. 7 rno.t
2 98 8 mos. 1 4 35 48
3 77 : 8 mos. - 9 32 48

TABLE 8. Growth in Grade Equivalents (Primary)

The expected growth for an "average" second or third grade student in the time
interval between testings is six and one-half .7onths. Forty-eight second grade
students or forty-eight percent of those enrolled at the experimental s,:hool for the
entire period exceeded this expected growth. Forty-eight third grade students or
sixty-two percent of those enrolled at the experimental school for the entire period
exceeded this expected growth.

In considering mean growth by Skill-Level Groups, Table 9 indicated that the
highest Skill-Level Group for the primary grades showed the highest niean growth.
(Group 1 was the highest Skill-Level Group.)

GRADE LEVEL EQUIVALENT GROWTH GRADES 2 3

Grade Level
Equivalent

Skill-Level Groups
(Numbers of Students)

Growth in
School Months 1 2 3 4 5 6 7

Mean Growth 11 mo. 6 mo. 5 mo. 7 mo. 7 mo. 6 mo. 6 mo.
17
16

1

3
15 1 1

14 1 1 2

13 2 1

12 4 2 2 1 1 3

11 3 2 5 1 2 2

10 1 2 1 3 5

9 1 2 5 2 1 1

8 2 4 1 3 3 3 2 Expected
7 3 1 3 1 3 Growth 7 mo.

6 1 1 4 1 1 3

5 2 1 1 2 5
4 2 3 1 1

1 1 7

3 2 2 3 1

2 1 7 3

1 1 1 3

0 1 I 6

Regressions 2 5 2 1

TABLE 9. Growth by Skill-Level Groups (Primary)
13



CONCLUSIONS AND RECOMMENDATIONS

CONCLUSIONS

The null hypothesis - no difference will result between the mean achievement
scores of the experimental group and the control group - was not rejected.

For grade six, the groups were not significantly different in achievement scores
on either the pre- or post-tests. However, the sixth grade group at the experimental
school did score significantly higher on the Mathematics Concept Test, Basic Level: 6,
designed to test the achievement of objectives for grade six in the District's Curriculum
Guideline.

For grade five, the groups were not significantly different in achievement scores
on either the pre- or post-tests. Neither were they significantly different on the Math-
ematics Concept Test, Basic Level: 5, designed to test the ucnievement of i:.e objectives
for grade five in the District's Curriculum Guideline.

For grade four, the groups were not significantly different in achievement scores
on the pre-test. The post-test revealed a significant difference in favor of the control
school.

For grade three, the groups were significantly different in achievement s:ores
on both the pre- and post-tests. The control school scored higher than the experimental
school in both cases.

For grade two, the achievement scores on both pre- and post-tests for the control
school were significantly higher than those for the experimental school.

On the basis of these findings of this one-year study, the null hypothesis was re-
tained, and it was concluded that no differences resulted between the mean achieve-
ment scores of the experimental and the control groUp.

Considering mean growths for Grade Level and Skill-Level Groups, and the num-
ber of students who achieved higher than the expected growth for the period of treat-
ment, the treatment seems to have made a difference. The following conclusions ap-
pear to be valid:

I) Skill-Level grouping produces the most growth among culturally disadvantaged
Negro children who are achieving much below grade level.

2) The greatest growth in achieve aent is attained, in Skill-Level Groups by
second, third, and fourth grade students. Fifth grade students do not achieve
as highly, however, their achievement is higher than that of sixth-grade
students.
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3) For the primary grades the students with the highest initial achievement at-
tain the greatest growth, while for the intermediate grades, students with the
lowest initial achievement attain the greatest growth.

The following conclusions are drawn from a summary of answers to teacher clues-
tionaires. (Appendix C.)

1) Most students at the experimental school benefited From the program.

2) For the majority of the students involved there were no adverse psycholojkal
effects due to the skill-level grouping.

3) The majority of teachers at the experimental school were `'written work"
oriented.

4) The majority of teachers found the services of a Mathemotks Spe.:ialif.1 use-
ful, and would like to have the same services available next year.

5) The majority of teachers at the experimental school would like to see the
program continued.

COMMENTS

Based on the experiences of condu iing this study, the following comments have
bearing on the results:

I) The major weakness of this study was that it involved too many people, both
students and teachers in both tne experimental and control groups. The teacher
variable whi,:h was most difficult to control became a major factor in the
success of the program, since more than thirty teachers were involved. Teacher
resignations, substitute teachers, and teachers assigned to the program while
it was in progress were factors that could not be avoided. Shortening the
length of the treatment could help to alleviate this problem. A further weak-
ness due to the number of people involved is the testing situation. It was
impossible for one person to adoinister all of the tests. Thirty or more people
administering test instruments resulted in a wide variation of instructions, con-
ditions, situations, etc. The following two examples indicate what could
happen when the testing is not done by one person:

A) Instructions explicitly state that the "story" problems are not to be read
to the students. No help is to be given. However, every student in one
third grade group (30+) completed correctly an entire page of "story"
problems on the post-test.

B) One fourth grade student marked more than twenty correct answers in a
row. Erasures indicated that each correct answer was a second, third, or
fourth choke.

15



2) If possible both control and experimental groups should be in one school. This
would minimize the probability that the treatment of the control group would
be significantly altered during the course of the study. A situation such as
the control school changing from an instructional organization in which arith-
metic is taught by the classroom teacher to an organizational plan involving
a Mathematics Specialist teaching all the arithmetic at several grade levels,
would be avoided.

3) More time needs to be spent with teachers (especially primary teachers) show-
ing them the desirability of using manipulative devices, motivational materials,
and oral discussion to replace some of the written work.

4) It seems reasonable to place a large number of students in the group which
score highest on the initial testing, in order to allow teachers to work with
smaller groups of low-achievers. The results of this study indicate that this does
help the low-achieving groups, but minimizes the growth of the group of high-
achievers.

5) The high growth in achievement of the high group of primary students and the

low group of intermediate students may suggest that these are basically from the

same population and lends credence to Skill-Level grouping as an organiza-
tional pattern for instruction in arithmetic.

RECOMMENDATIONS FOR FURTHER STUDY

Based on the findings and conclusions reached in this study, the following recommen-
dations should be considered:

1) Studies involving smaller numbers of students, at one school, taught by one

or two teachers should be conducted using Skill-Level Groups. These could
be for shorter periods of time, involving only one unit of the curriculum.

2) The contrasting growth patterns in achievement between primary and intermedi-

ate students indicates that at the beginning studies should be conducted un-
grading the mathematics program in grades three and four together, and grades

five and six together.

3) Studies should be conducted comparing two organizational plans- -one group

in which the arithmetic is taught in a heterogeneously grouped self-contained
classroom, and the other group in which students are grouped by skill-level
rather than by grade level. The consultant services of a Mathematics Special-
ist should be available to each group of teachers.
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ARIZONA STATE
UNIVERSITY
COLLEGE OF EDUCATION

January 15, 1969

Dr. Virginia Gilbert
Western Zone CC I.)

J. U. Brinley Junior High School
P. 0. Box 551
Las Vegas, Nevada 69101

Dear Dr. Gilbert:

TENIPIE, ARIZONA

It was a pleasure and an experience to evaluate your federally funded
Modern Mathematics Program January 9th and 10th, 196°. 111e behavorial

objectives for the various levels are articulated and realistic in terms
of the target area population.

According to the results of the California Achievement 1pst, tLe pupils
have made considerable gains over their pre-test scores. PosAbly,
varied activities that are different from the traditional mathematics
have had an impact on the program.

As one assesses a program of this nature, the teachers cannot be over-
looked as vital motivators in the success or failure of a new nroaxam.
The newness of a program often effects teacher behavior to the extent
that a new enthusiasm begins to generate and old myths and preconceived
ideas are often discarded as students acquire new concepts and begin to
generalize.

Needless to say, I personally feel that your program has been successful
and greater success may be in store if attitudes of both pupils and
teachers are enhanced by each other's success. As a possible result,
individuals may draw from their reservoirs of potential. a new attitude
towards mathematics. This is not to say that every area is perfect,
but an indication that some of the small areas of conflict may dissipate
as success comes into focus. The fullest cooperation from every faculty
member will be necessary to insure positive results from a program of
this magnitude.

I would like to make a point that disadvantaged pupils of this aye
group, are eager and willing to learn in an environment that is not too

19



Dr. Virginia Cilbert January l';6°

threatening and one where goals can be o;)tained. rurther. the tar'ut
area population needs some structure because it is only throue:h some

11

stIvc.ture that we can provide for meanin-ful flexibility. Vi thout
structure we will have difficulty in reahinp our objectives.

111.

Cric

e
concepts and brim), meaninc to the situation. Further. your introduction
of various visual aids and devices will surely ,,:;list the pro.,rpin in a/1-1 positive way.

-1
( You are fortunate to have Yr. Earl :Icilie as a specialist --- 1!c is

Li
sensitive to the needs of the disadvantaf,.ed.

I am very pleased that you embarked upon this project and that you have
been instrumental in it's success. It is only throwlh individuals like
you that the disadvantaged may get another chance while they are youno
enough to take advantage of it.

cerely,

// ohn L. Edwards. rd.D.

Asst. Professor of Education

JLE/vb
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COMMENTS is RECOMMENDATIONS by: Charles E. Alien

THE PROGRAM I was most impressed with how closely the program in

operation represented the program in writing. Very few attempts have
been made at grouping the students according to computational skills.
This program should have implications locally and nationally.

Math Consultant
Los Angeles City School District

Would recommend a diary type report on the program be kept with
the teachers making entries daily or weekly and the staff making
observations and evaluation remarks periodically.

THE DIRECTOR Very enthusiastic about the program. Her convictions
about the possible success of the project is contagious. Her approach
iS evident with the teachers, the students, and all connected with the
project.

THE MATERIALS Time only permitted a brief look at some of the ideas

and gimmicks developed. These compare favorably with the many materials
produced on similar projects across the nation.

Would recommend that these materials be workshopped by the teachers

in the project. After modifying and field testing, they should
be published by the District for official use throughout the
system. Would suggest that the concern for student materials,
task cards, and activities be given preference over course of
studies.

THE STAFF Though the approaching meeting on whether to strike or not
was foremost in the teachers' minds, they participated actively in the
work session after school. Some stayed later than expected to. The

moraleof the staff is indicative of the type of leadership it has.

Would recommend more monthly or weekly gatherings to share, to
interact, to evaluate in an informal manner. This will further
tax the teachers' time, but, it will say that the project and their

involvement is important.

THE STUDENTS Real enthusiastic about mathematics relaxed anxious

to participate in the demonstration and very receptive. In

their behavior suggested the types of discipline problems that
could occur in the classroom. The teachers are to be complimented
for the job that they have done with these children. Some students

were able to handle the most difficult challenges. Some students

were unable to handle challenges that were below their grade level.

Would recommend More frequent meetings with more than one group

or class. Students need to learn to function in larger groups.

Would also recommend that lessons be developed with a wider range
of concept mastery required. Monthly meetings for fun and games,
competition, and informal chances to look at mathematics would
be an asset to the present program.
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THE DEMONSTRATION

UPPER GRADES: Very successful as students and teachers saw the
possibility of holding a large group of students
attentive for a period. The students seem to enjoy
the competition between groups and classes.

LOWER GPADES: The only negative comments about this demonstration
are attributable to tie inexperience of the demonstrator
with working at this grade level. Sending the teachers
to the rear of the room with this group was rather
risky. I am glad twat I tried this though. Dismissing
these children in a random or disorganized manner was
catastrophic. (I'm sorry)

Much could be said about the students' attitudes toward studying math-
ematics. These are the things that should be measured rather than actual
achievement at this stage. Time will tell whether the approach paid off,
yet, the immediate indications will come from change of attitudes toward
the subject.

OVERALL COMMENTS

I have no doubts that your project is on the right track. I am
proud to have had the chance to become involved with it. You are coming
closer to meeting the students where they are and advancing than most of
the projects I have had the chance to see.

Would suggest infrequent meetings with the staff to informally
share, evaluate, and record experiences. A diary type of report should
suffice to keep a running commentary on the project.

Would suggest that the teachers develop demonstration lessons sim-
ilar to mine and then present them to the entire group.

Hope that you are considering meetings with parents to share the
experiences of the project. Demonstrations at P.T.A. meetings and at
Open House are excellent for this. Perhaps video-taped demonstrations
for sharing DE-trict-wide would be of great help.

I know that you are considering better means of moving students from
one group to another once they have mastered the necessary computational
skills.

Please get some type of report on your project into the mainstream
of ideas for working for the low achiever. The NCTM publications and
others should be provided with reports on the project.

Successful techniques should be tried in other schools with students
of average and above average ability.
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PROJECT SEEM
101 1 Keith Avenue
Berkeley, California 9.1.708

William F. Johntz

Director

June 9, 1969

Dr. Virginia Gilbert
J. H. Brinley Junior High School
P. O. Box 551
Las Vegas, Nevada -89101

Dear Dr. Gilbert,

(415) 526.1334 (horYw)

(415) 841-1422 (office)

On Thursday, May 8, 1969 I spent one day visiting your mathematics
project in Las Vegas. It was an interesting experience for me in that
your project involves the principle of achievement grouping--a principle
about which there is great disagreement in educational circles. The
potential virtues of relatively homogeneous achievement levels with a
particular mathematics class are well known, whereas the potential hazards
of this kind of grouping are less well known. I was delighted to observe
that you were very careful to avoid the main pitfalls of achievement group-
ing while apparently gaining some of the most important benefits. The three
main hazards to which I refer are the following:

1) Derogation: The students that are placed in the "lower" groupings
often feel a sense of derogation and consequent lo4ering of their self-con-
cept. This in turn reduces not only the students motivation but also, I
believe, lowers his effective intelligence. Every effort must be made to
have the children in the lower groups feel that the work they are doing is
every bit as important and valuable as the work done by the other groups.
All hierarchical status conotations must be avoided.

2) Immobility: Many achievement groupings suffer from a complete lack of
mobility, particularly upward, between groups. It is absolutely es,;ential that
children be able to move smoothly from one group to another. It i:. my under-
standing that you were able to achieve a high degree of mobility between groups.
This is not easy and it is an excellent indication not only that children are
learning and moving but that there is an expectation of success surrounding
the project. These expectations are of prime importance.

3) Teacher placement: Another very common mistake in achievement group-
ing is that the poorest teachers are placed with the lowest groups. This, of
course, tends to exacerbate both of the aforementioned problems. Children
have excellent intuitions about the quality and status ratings of various
teachers. It is extremely important that some of the very best teachers be
placed with the "lowest" groups.

*SPECIAL ELEMENTARY EDUCATION FOR THE DISADVANTAGED
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Dr. Virginia Gilbert
June 9, 1969
Page Two

Apparently you have made a serious effort to avoid these mistakes
and are to be commended for your sensitivity and energy in implementing
the very challenging project you have undertaken. It would be extremely
desirable for the project to be continued over a period of years in order
that your excellent start not be wasted.

I wish you every success.

U

B

[I]

Sincerely,

J-1

IA. tom, -t )-4- 4-

William F. Johntz, Director
Project SEED
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47 f

46 8 4 .

45 7 49
36

111111

1
.

44 6 44
42 4 1
41 3 9 gllNnINIIIIIIHIIIIM.III .
40 2 4 2
38 0 i

-1 1 2
34 - 4 16 1 3 .
33 5 25 4 ...1.02

,12..._______
:

-6 36 2 64
7 4.9 2

30 -8 64 90
.._.27 -11

24
_121

196 1 24 6...O.__
....

_ 3 1 23
21 289 1 2 ......2.1.9....

3.2._4==2.0 -18 324 20 D
19 -19 361 57 I:
18 -20 400 8 4

15 -23 529 30 1058
1 -2 576 3 42 1728

IIIIIIIIIIMI = 58 X = 2194 . =

I

.............._.-....

illiiiii=1=1*---
.111111111111111111_

.._. ....._

11111111111111=1111111111111111.111
MINE11.111111111111111111111111111111111111111.
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XPERIMENTAL
RADE 5

- - - -- ...r-

IMAM
66

10~10.11811/11.1=01
SCHOOL

RAW SCORES MEAN
POST-TEST

RAW SCORE
.. v...-,.. , ... -.....,-.

46
-.- -....

N (x2)

- - -. r.-...... , - ...., ,.. . . ... .. - . ..... ...... ...-....v

20

1111Mglir
66 400400 1

19 361 2 130 722
63 17 289 1 63 289
62 16 256 1 62 256
61 15 225 61
59 13 169 3 177 507
57 11 * 121 4 228 s 484
5 10 100 5 280 ----__500_

1288 64 2 . 108
7 49 2 106 a 98.

30 iiiiignin 104 72
51

4

25 11111=1111
16

51
50

25
1650

49 3 9 6 294 S4
48 2 4 2 96 8

47 1 1 2 94 2

46 0 0 1 46
45 -1 1 1 45 1

44 =2 4 2 88 8
42 -4 16 126 48

- 41 -5 25 41 25
40. -6 36 3 120 108
38 -8 64 1 38 64
37 81 74 162
35 -11 121 1 35 '' 121
34

---3-3----.

32

-12

iiininiiiiiinallii
-14 -

144 1

1

196 1

3A 14A

33 ICI§

32 19
31 -15 25 32 45.6

30 -16 256 3 90
27 -19 361 2 54 722
26 -20 400 2 52 800

-21 441 5 I I

-24 576 1 22 6

625 1 21

19 729 1 9

.

,

.

= 6841/* C.f._X = 309$ '-r., x =

Mlb

liji!!!!!!M111111111

slill
IIIIIIINIIIIIII
1111111111.1110111

1.0.00

,1111===
11111111111111111

111111.1111111111IMMO
. ..
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ONTROL SCHOOL

. t 4 1)
. ...

x

........,..-..............

RAW SCORES

x2

MEAN
\ ... ..... ,

N

POST-TEST

RAW SCORE, .. ....

N (X)

49
..,_ ..

. ... .......... - -........-...

____
21 441 1 70 441

i i
1

1 8 ..;

67
800rg 324

. . 17 289 1 66 289
65 16 256 65 1.-..-Zi.

128 4564 15 225
63 14 196 1 63 196
62 13 169 1 62 ' 1 .2......_....._
61 12 14-4 1

1111111MIIIIM
61
180 36.30 121

59 10 100 1 59 10
58 9

INEYAMIll 8

NinininiiiiiiilliffliliiMNIMINI
1111M1111111 4
illiiiIMINIMIIIIIIMINIIIIM
INE1111111111=1.111

50 IIIIMIliall
9

81 11111111011111.1 58 Si.
64

16

4
1
0

IIIMIIIIIIIIIIHIIIIIMINIIII
108
106

64
50
32
27
12

4 200 4
1 49 0

7 4 94 8
. 46 9 4 184 36

45 -4 16 1 45 16
4 . i 1 41 64
40 81 40 81
39 -10
38 =UM
37 1 1 1 = 1 9 1 1 1 1 1 1
36 1111111M11

"35

100UT 1 e 39 100
363111

1 1 4
169

6

4 148 576
1 36 169
1
1

35
34 -I

196
225-1 225

1 33 256
. 1 32 E 289

1 6 529
. : 784

IEEIVAMMIIOIOMNIN 1600-N =. 8 OX = 2858

III
=

1I'0118

=llIIIIllNllI1
11111.11111.11111111111111
.111111111.1111111111111111111111

=111111111.1111111=11MIM
11111111111111111

1111111111
1111111111111111

ME
. . _ ..
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01,

EXPERIMENTAL SCHOOL

,

BASIC TE ST : LEVEL 5 (I & I I )

Mb

N ( x 4 )

........,......., 1 .. !.,.,....-44,1111-................01W=

X 4 N Di cx
X x

73 29
....11111100.0..... VA .04

841 1 7 3
P.m

841

60 16 256 2 1 120 512
Ilt

....--......r....-....-.+...-....r..;
1............

II .

7 l 1 69
144

---
i

2 .. .0/ ........
56 12 1 56 144 1.

52 8 64 2 104 .1...LL _
si. 7 4 9 4 204 19

49 5 25 a 1 T 4 9 25
N....

4 8 4 16 1 4 8
...

.....__--
44 0

...I .60..........101. 01

0
4

A

3 i

t 3 R

1..............
a 4 ,I.

132
129

0

4 1
4

3

42 -2 168
41
120

NWIMO

16

41 3
4

9 1...._II,
16 3

9
4 8 ..........4 I

39 5 j
--..__ .....................

25 1 t 39 25

38 -6 36M M . Mare . ................

49
.... ........... .4.- ....i_.15 152 ..........._.

lc 3
,

I

,p 2 __',. 72 ---7-7,j

144......................../0

37
..... ....

- 7 .
i

147 I

8 .......
8136 8

........

64
35 1 9

e. M &A....moo
81

A. .0 mp
a

,

' 1 t........,

35

32 L - 12
1 i4 i

14 4 32
_...1

. 144 1

..

30 ..i 30 a

_

1 96

.... 9 15
.

22 5 1 1................._..........it 29 225 t

MM. MM... 4.

= 0-6
.1.0 ......... .....

.........._.

N = 4 6 'z (x 2) =
...............................

4 246

NOM

1
........................ ....v.............

. .00. ........,0 ',Mt

OM. .............
MIMI

1......... MAN .................. ia...........*Ma............. ........

..................L.............,_............. 4411...
........... ........ /... ........................1

.t41....... *v.
...M.* m.

..........J.........(
..........

....... .. .0. .10 .00 ........
......../..40.

I i .......*,............M.....L *ft..
11.

..... ,...
.......,W 40. 1

N
.....rea....

....... *ow ........ .
. V..

a

..1W1t,..
*rm... 4.11.............. O. .... MM.. IMMION

.................

a. . i 4 slIMPOOM*
p...........-.0................1

1
.... ..........M.

...../...1.0. %P.M . t ................ .....11.410Mr..X....FTieliMPAMM...101.1..tt/Na"...Y.:M.71(.2..1W'
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El

i

LI

ONT ROL SCHOOL BASIC TEST- LEVEL 5 ( I & II)

I I) : RAW SCORES MEAN RA L. , .1-1 i .

. . - . - . . - ,, rAmr.:=.6.-...-211.:=4,.:=0:-......v.mtl..v....-47=",.- 7VICi- 44....:......,v..:-11-3,14... .-15 vzr:.,..- 4,4s,

X X 2 1 N
1/
/

ii Car's,
i rt i

a

N (X 4 )

........-............3 ................ -. _
88 1849 1

70 25 625 1 70 625 ........_
.....

6 o 21 4 41 1 ri Liu_. 0.le*.I.0 arg,,.. o ow, leok... ........

65 20 400 t 1
It
ki

............ ....... awo............... .... .ewe.= [1,.....0.15.,.. ......,

. 1 7 2 3 9 1 6 2

16 256 1 4 --r-
..............y......... 1 . ... ty...,_6....L _......r..2.1.6.... .........

, I 1 5 2 2 5 1 6 0
-............., -...... .............. r ar ............- e 0 r ...I . ... . -----4.--2.2.5.-_ -----

5 8 13 169
1

...........1. _2_ __I_ 04.1,1116Yeal*+.ala.1. eu1
5 7 2 ..... ..11 I...* 26 . a II. LII , ....all, 8

5 1......_.1.--- ..........P. _I__ ... ......L........45.6_........,.... .1 2 1 .... .......

...§ b.._ .................. ... ........1.... ..... .. . ..1 - __al. .........................34............

5 0 _..2a- 4. _20-1-- ail_ .......

4 8 a 4 ...i........-.....- - ..1.4.A...................1__ __ .... . _
4 2........W..../...... Y.... 4 ........... ... vow.. ..... war.) .......2L.__ ei......

4 5 0 .....4 ...... _ Lail_ _ ___.......-

8 8..........1._______ ............ L.._2_ ..r,.
...

_4.......... ...... _ J Ferw. /VW.. {.............43 ______.
/ ..,

1 4 ,
_............................÷...lit. _... .... .........._ i ...... o +.. Al _.4. ] 6 ...........!

3 9 6
1 1

.... ................. 1 36 _ _ Y.. .....2s..............,..................-/8_
A ..

._...m W. %Yr.72.
3 8 - 7 4.._.....d.......1, O.1.........3L_

i 74 1 _.12..a... i
3 7 8 6 4 I 2 .

, , - 9 I 81 2
. 3 u i . 72 ............4.......162....._.

35 _ 1 0 100 I
1--1-- .. .4. _Jo a

t
....I 3 0 0

3 4............._ 12-1---.... .......................N.W. __I_ .

3 3 -12
.«

1 4 4...._ .............1......... _4.. A

14 1 9 6 3 9
.. .

. _MIMI
1 0 8 9

4 8 1

I
,alli i

................... _......
Yr=

...... 8 4 5 9
..... _.

.......................
. ..... ......... _ .............
IWry. ....ye.... ...................

(. yery../...............

.. ........ ............... ft...M. ............._ .....t....... .......L. rrforrar. ..........orr+1

I
v 2

......0.1
O.". ow/MI**. .0 ...........wye ................,.

......................... .... ......r. .4.. Y. ..010...... .....1. OW. ... ...... Y....... Weyer OW. od
1

...WI
....,... ........... .......y. Ay..

............................. dew wwww............ Yeo.1

,
I 1

..., .............1.

...........e.Y.Y... .. Yea.. Vy WI .......... ye re. .r.. ....NY

IYAIWYKWIY.Y... WWWW................ eyelymeweee. ywar...0....... eorw. % W.... ..... .. yaw.. .........y.......... A..
1!

i
.1............ ... ... ewe..

1

1
ere. Wed........WOWNY."/

.............NYY....... ye ........../ .. ............ fw...............WW ,....... 1
1

...A.... ........ wel V eP .. .........soinwumv....c. .rver ti.v.ff~caulliktroarT.:. imororwev.rexerr,tora re :. rr rffemetachrsittrzerez.2.2.14..;
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_______.....---....................
I XPERIMENTAL SCHOOL

RADE 4 RAW SCORES
, , _ ..

PRETEST
MEAN RAW SCORE 23

, __az.._ , _ ._.... 4

X

47 24 576 1 47

41T---
22 484 1 45 484

7 .
- _ ....... _ _____. .,... ______

_...
.

IIIIMIIIIM
1111=111111:11111111111thilligil
111111111111111111=111011111111M11111111

6

11111111111111111111

lIllrIIIIIIIIIIIIIIII"IIIIIIIIIII

o a ..3.3_
3 9 -

.........
,..........

.......3.1
a

......

4 16 3 : lLi
26 3 9 130 45
2 2 4 3 75 2

1 1 2 48 2

0 0 4 92 0
20 3 9 5 . 100 . 45

4 16 2 38 32
6 36 2 I 72

16 7 49 1
_34

16 4.9

15
14

8
1111111011.110

64 1 15 64
81 2 1 28 162
100 1 13 100

12 24 242
..ww. Y.P.FMT

11 144 .... _...........I 11 144
16-9--10 169 10

9 14 9 19
7 16 256 7 256
6

IIIIIIIIIIIIIIIIIIM=
1111111111111111111.11111111111111111111111111

IIIIIII=IIIIIIIIIIIIIIIIIII

17 289 2 ;.......*.r.......o..n,....
I578

IIIIIIIIIIIIIIII

.

57 NC = 1339 x =
4

=NM
11111111111.1= _

TIVIMOVI.......P.a.n.I/OMMOft W.VMIN.

.. ..on ...,10.........~.

i

1111.01111.1.11111111.1=11=1
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ONTROL SCHOOL

RADE 4

PRE-TEST

RAW SCORES MEAN RAW SCORE 21
e .... .... . .-.-,. a..++... t , 4.. .Xx ,,In

51
46

30 930 2 102 811
625 1 46 625

36
........_.......

15 225 36 225
5 . 1 196 35

......
13 169 111111111.1111

..).) 2 144 33 1

0 --t--1-00 TLj3 300
111111011111111111

9
9 81 1 30 81

64 1 29 64
17 49 3 84 147

7 ( 6 . 36 1 27 36
25 3 78
16 50 32

72 27
4 9-

IIWIIIIIIIIIIIIIMIIIIIIIIIKMIIIIIII 4 6-

4IIIIIMIIIIIII IIII1111111.11111111111I 88 4

allinalliMIIIIIIII 0 _2 0

11111M11111111111111111111 4 80 4

OM= 2 38 8

: IIIMINIIII 4 72 3-6

5 85 80
48 75

-6 30 72
42 147

linnimmi/WIMIe. 4
.

39 192
.w.

1111M1111111 lirr 3 3 3 301")3r::41-1101111111111111111111M11111110 r- 363

IIIIEMIIIII " 144
a 2 16 338.woo..W.. f.

111011111
.

14 196
-T3-,mumws : 578

11111111M1111111 ' 2 361
MII,........

IIIII.1111111111 iiiiM111111 wousimetgra =
11111111111111111

= 7285
111111111111111111 =1". 1.0..eR.M

11111111.1111 1.111111111111
..o..n...

1111111111111111111111111111111111111111111111M
..'.

=111"1 1.

1111111111111111 ...ww....^MM.1111111.1111111 ,ftPreMiteMMTMOMOVOnikliMiNtraiMCV:
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. 1

.

x

RAW SCORES
-

M ' k iV . -.4 *,,r.

x x 2

--

N

- /

N(X)

55 22 484 :IMMO
36152 19

...........

361 1 52
4 51 324

mimmilislimiiiiiiiiiiiii
II.-"nom=mum

11M1115

11111111=1111.

50 289

4 1

98 51 2
8
38

"Tc
507
144

1111i1.111
IMIIIIIIIIII

...

I 0 4.*
1 q*6...1WflonaiLly .001

e= 4 liffignalliallninillill
I

11111.111111111
IIIIMIIIII 0 ;

minns
111111MMI
1111011111111111111M111
11111M111111111

1111111511111
- 3

/1111IIEM111111 1

....

9
IIIINMIIIIIII

1 84

YaNO.1.1.

i 2 54 72
4 19

.. 1111M11.1111111

81 3
ill_
72

..12.L......,.
24 324 -9

11111M111.1 -0 lOS 2
.....

5$
2

4
144 1 _...................
196 1

21 14 4......... ...
9 196

111111511 1
_1

18 22
2 34 51 2

.

'111111111111111111111 N = 57 0771902 x =
883

1111 11111=11111111111=111111111111111111

IIM5

1 ____.....

111111111111111111110111111111111111111MIE,I
1.11111111111

Ill=lamum innum
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ONT ROL SCHOOL POST-TEST

:ID _ A RAW SCOR S M ,

X

... _ .. .. .44. A

_
85 44 1936

* An.......,... ...,.... . . ....., .. V

64 23 529 64 _ 529
---""Tt

.

18
6
..........

. 5
ii s

i 9 b 110 392
12 144

121
53
156

144
36311

51 10 100 2 102 200
50 81 3 150 243
49 8 6 2 98 128
48 7 49 2 96 98
47 6

5
36
25

MIffinalli

111111110111111111

94
92
45

50
16

46
45 4 16
44 3 9 4 176 36
43 2

11111111111111111111.11111.11111

, 4 1
4

43
168

4

42 . 4

41 0 0 2 _. 82
40 1 40 1

39 4 12
38 -3 9 3 114 27

36
-4
-5

16
25

3 J
3

111 48
108 75

35 -6 36 1 35 36
34 -7 49 '1 34 49
33 -8 -.64 1 .fr-- 6 4'
30 12 4 1 0 A 8 A

29 -12 : . .

f' --237--28 -13
1

169- 2" Sb
1 392

....._.v

marammaumimaniuntiumunnammummtinummumtaimEammemormm
1111111111111111111

111.1111111111111

IIIIIIIIIII.

umm
.

:1 1
.

45

..........Mw.omm.s0

_ _
11311P49 11

avom.0..1.1.
0

e.,.......*0
.r........MO

.....
.....

=111111111111111111111111.111111.11=
1.111111111111 11111.1101111111

11111111 111111111111111
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DE 3 RAW SCORES MEAN ZAtil 0 E

X

S5
52

8 18
47 16

14 19.D

25

23
22

20
18
16
15

..2....
150

4 ____6 174 24
9 2 56 1'8
16 6 162 96_
25 12 j 312 300
36 2 SO 72
49 2 48 98-,

_64 L. 9..;, 256.
..

81 2 ___I 44 162
100 2 ---1- 42.- 200
121 1 /0 j 21

1 18 --t: 169 R

1 M 2-2c
256 1 is 256

1 14 289
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ii

Ill

L

CONTROL SCHOOL

4.

X x

........................--...........,........

RANI OR

PRE '1' IIST

a,

MIN N(x2)

83 40 1600 1 LIIIIMINAll ---Inai
80 37 1369 1 80

.

1369
96r' le

27 72,_
...==::..,

.229
.69

6.5

6 -

22 4L4
20 400

-.1...
2 126 . 800

18 324 2
....PM .

122,
A

o 48
8 225 1

...

58
57 14 196 2 114

_225
392

56 13 169 2 112 338
12 144 I I

121 54
81 1 52 8

4
7

___.2
2 10 :

4 6 3 147 103MI: 5
1§
9

,q
94

. 2MM. 4
46 3 92 18
45
44.....111111111111111

1
4MIMI 135 12

1 44 1
43 0 0 2 86. 0
42
41

.111111111.111111111 1
4

3 126 3
1 41 4

40 -3 9 3 120 27
39 -4 16. 1 39 16
38 25 1 25

Tio37 - 6 - - 36 5 1
36 -7 49 108 147
34 -9 81 68 162
32 -11 2 64 242
31
"30

.111111111139111111

-13
1 4

111111=111111111

1 31 144
3 J 90

1

507
29 -14 196 5

28 -15 225 Z 50
27 -16 256 27 25

MININIII 18 1 324 25 324
22 21 441 22 441
21 -22 484

78f
1 21

15 78415 -28
14 -29 841 1 14 841

. ...

74 i X = 3217 x2 =......
15007

- .............

-

... 1 M....
i *.Mia.."Wgit.'AMMCIPIPOrt
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NI7r-sznocr-------------7=nr
MPA1.J

.- .r. - -

X

.. -% .

x

,

.2
-

N

-I' /

....... .PO

. 90

1101.00 .

43 11_94

.
(

89 42 176/1 1 89 1764
' IT 1606 .....

3200

84
........114440 ..............

17 1369 1
........... e..

84

3 .) 0 1296
34 1:756

-AT.--- 9

81 1 81 1156

8.0 08933 10 1 17 1089
............c 4. 4.14 -

21
770
441 -1

7T-
6

720
44168

6 20 400 1 I-6-7
T.-- 66 I, 400

6 361*
63 16 256 1 63 256

62 15 225 1 4 450
10

0
100 114 211
64 1

........ .... ..
55 64

54 7 49
...

54 49
6 2 106 7

5 25 52 25

51 4 16
-. 4

2 i 102 32

50 2
2

00
98

18
--$49...._

48
_ _

1 1 4-(3- 1

47 0 141
......_

46 ....... ..
1 1 2 92 2

45 - 2 * 1 45

44 9
. 86-1 2

42 25 A 16
41 1 36Tr- _ _

o I e

MILIIIIM1111111139_ 73-6
. . a .

-57--- MM.
-12

mituago
144

I I

36-
35

In
2 70 288

33 -14 t 196 231 1372

32 -15 225 64 450

31 -16 256
......... .

3 93 768

29
7

-18
-20

.344
400

1 29
2 54

324
800

6 -21 441 2 4.._-_--T2 882

25 -22 484
, r
G 3

A 0 A-I. u -r

67621 -26 I 676 1 21
1 t 20-27 ' 729 729_.1 ....110

..............
40010.4M .

.................



ICONTROL 7015= POST -TEST

GRADE 3

x

111111=1111MICIIMIMVEUT

RAW SCORES MEAN RAW SCORE "2

X

........-T:7-". ".....:-:-.....

109 47........
106 44

75
74
72
71
70_
69

2212.9_,....
1936
136-9

784
r. 71.2.

529
400
361
324
289
256
225
196
1.9
144
100
81
64
4. r-- I. I- .0
36 1 1_03
9 2 1 30
4 2 1 .1128

0 2 124
1 1

1 ..01._
4 4 t... _ 144_

51 -11
49
48

121
169
196
225

--18 324
20 .." 400
21 441

-22 484_
723 529

24 S76"KR

35 -27 27 t 729
32 -30 30 1 900
30 -32 1024

24 -- 38 ......4,1444

1 q ...MIMI.

48
25,______
36
128.
-81
300
363
338
196
675
324
400
441
484
1587
1152
729
2700
1024
1444

.0401.111j../.1000.....01, INIW.Ipdtt

45

N=
....

56 x
26644



E,-.....,..."'`

XPIIRIMENTAL SC1100L

..

PRE-TEST

4 -- 71444..z.ur_--. -.=.1;_1::.1.1.44.44-4--44:0-1414446:-.7.2J,
7 1 IX' N il ( ) N(x2) j

---- . --

X

- , - - - - - - -

X

38 18
....Wm

324
-2-8-g---1
256
196

114.011411..www.
i

31 n ___382---1 74 578
36 16

14
; ..1

'
34

..awl 44 .1.....+44/I-1.
1 34 i 196

33 13 169 1 ...-: 2..........7r767---1-378
2 "--r` W432 12 144 432

31 11 121 ___t____3
100 j F-93 i 363

I-71W30 10 1 1 30
29 9 81 I -7 29 i 81

1282: 64
49

'. 2 i 56
27 t 135

52

245

Z.6 6 36 z 52 r 72

5 25 i 1 r 25 25
24

_
4

, 1...... _......_ ...

i 16 5 1 727 80
23 3 '9 3

L 69 1 27
, 22 2 4 t 1 I 22 I 4

21 1 1 j10i
3 1

4

i 16

5 ; 105 IL 5 i

20 0 4 3 80 f 0 1

1 is I
114 ' 6 -----i19 -1

-218 1 2
1

-t6---___ 8 -----;
17

..._ ,
........._

1 8 ! 136 t
___.i

72 _ I

4 160 t

22K 1

16 -4 r 10 -I- 176- 0

C 9- , 135 115 -5 25_ ----i
361 ir -6

--.. -
i 5 j 70 t 180

13 49 -4 '; 52 '
---1

196
12 - 64 i 1 r 12 -64
11. -9 81

........_..................
3 33 243

10 -10
-11

100
121

2- 20
2 Tr 211

2 i 2 -/
1

9
8 -12 144 7g-

-14 196
256

1 ' -.-6--- -1 196
4 -16 1 4 I -2 56 1

3 -1 7 _ 289 3 289
_ i

I____.,.....,......
I

....._
i

,

-......._.

---c---
. *...1 -----773-5-

i......+..........W. ...awl/1.... ...el

......

...P... I

. I-----.........
....,

t......................fo
a..

......11.0.a --toll..
L'

...... ...---.
1 1,..... ........E....._ ........ L..._ ........._ _..........
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PRIMARY TEACHER QUESTIONNAIRE
(grades 2 ti 3) 8 teachers responding

1. Considering learning in Arithmetic only, I feel the Un-
graded Mathematics Program

(rani;e0...to 100%) averdoe 5%
made no diTTercnce to (ram,c 95%) Trirl8c1 36
was detrimental to (ranoe 0" to 100%) average 18%

°

2. Did you notice any adverse psychological effects due to
the ungraded program? 6 Yes, 2 No. If yes, what
% of the students were thus affect-JUT

(range 10% to 100%) average 30%
COMMENTS: "Most children didn't want to go to math
classes. They would get upset and cry." (2)

"A very small percent resented being with smaller child-
ren." One teacher answered 100%,but made no comment.

3. Which of the instructional aids did you use?
3 manipulative materials 5 games
5 film strips
7flannel board materials worksheets;*

S developmental
4 remedial

--7enrichment
*Both commercially produced andfliose designed by the
math specialist.

4. Which of the items checked in item 113 were most benefi-
cial (list 3 in order)?
First: Worksheets 4, Manip. devices 1, Filmstrips 1,

Flannel board 1
Second: Worksheets 2, Manip. devices 2, Filmstrips 2
Third: Manip. devices 1, Games 2

Least beneficial: Games 2, Filmstrips 1, Flannel board 1

5. Did you find the services of the math specialist
3 very useful, 2 useful, of no use.

a) Would you like the services 67a math specialist
available again next year? 5 Yes, 3 No. If

no, why not? (The 3 no votes are the three who
found no use for the math specialist, and disliked
the entire program.)

6. The greatest advantage of the ungraded program is
The "yes votes" above agreed that the greatest advant-
age is in each child working at his own developmental
level in math without overburdening the teacher. The
"no votes" above could see no "great" advantage.



The greatest disadvantage was substitute teachers and

impossibility of assigning home work and "enforcing" it.

(Project Director's comment Flow beneficial and ne-

cessary is homework for these children????)

7. Would you recommend the continuation of the ungraded

program in mathematics? 4 Yes, 4 No. Qualifica-

tions of the teachers Yes, if the teachers are all

willing to cooperate. No, not in the primary grades.



INTERMEDIATE 'HAMER QUESTIONNAIRE
(grades 4, 5 6 6) 0 responding

1. Considering learning in Arithmetic only, I feel that the

Ungraded Mathematics Program has:
been highly beneficial to (range 0% to 80%) ave. 19%

been of some benefit to (range 0% to 80%) ave. 60%

made no difference to (range 10% to 30%) ave. 21%

been detrimental to
been very detrimental to 0% of the students.

2. Did you notice any adverse psychological effects due to

the ungraded program? 1 Yes, 5 No. If yes, what

% of the students you worked with were thus affected?

90%. (The teacher who answered yes, felt that the move-

ment of students to another class room was too disrup-

tive.)

3. Of the various instructional aids purchased for the

arithmetic program, check those listed below that you

used.
3 manipulative materials 6 worksheets

(developmental)*

3 film strips 2 worksheets
(remedial) *

5 games 4 worksheets
(enrichment)*

0 flannel board materials 1 other (name) trans-
parencies for overhead

4. Which of the items checked in #4, did you find most bene-

ficial, list in order. (BE SPECIFIC Ex: Manip. mat.

open -ended abacus.)
First:, Worksheets 2, manip. mat. 2, transparencies for

overhead 1.
Second: Worksheets 3, manip. mat. 1, film strips 1

Third: Worksheets 1, games 3

Least beneficial (No answers)

5. Did you find the services of the mathematics specialist

6 very useful, 0 useful, 0 of no use.

Would you like to have the services of a math special-

ist available again next year? 6 Yes, 0 No. If

no, why not?

6. What do you consider the greatest advantage of the un-

graded program in mathematics? Understanding of con-

cepts "missed" in lower grades. Working with groups of

students at same level (beneficial to both students and

teachers).



The greatest disadvantage? None 3 votes, 1 too dis-

rup4ive. 1 Sixth graders "resent" not working in 6th

grade text. 1 The great gap that appears in what the

student has learned. (Project Director's comment: I

don't understand what he means.)

7. Would you recommend the continuation of the ungraded

program in mathematics? Briefly discuss the reasons

for your answer.
5 yes, 1 no. The no because of the "disruptive"

aspect of the program. 2 of the yes votes, qualified

by wanting smaller classes.



ATTACHMENT I

EXAMINER'S MANUALS AND ANSWER KEYS FOR MATHEMATICS CONCEPT TEST

BASIC LEVELS 1-6

(Since these Examiner's Manuals and Answer Keys contain more than twenty pages

each, they are bound in a separate packet accompanying this report. This was done

to prevent the size of this manuscript from becoming unwieldy.)
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